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INTRODUCTION
In an earlier paper, we reported the first observation of the UV fluorescence of the magnetic insulator GdCl3 /l/. Both one and two photon absorption were used to characterize the transition energies arising from the ground state ®S7/2 to the first excited state 6 P7/2-More recently, we analyse the exciton dynamics following one photon absorption since R.S. Meltzer et al have shown that the Frenkel exciton picture using a two sublattice model yields of the homogeneous broadening of the line corresponding to the transition °S-//2-^"P7/2 which involves both exciton and magnon dispersions /2/. A similar result was also obtained by looking at the lines shape analysis of the excitation spectra ofgthe UV fluorescences either trap fluorescence or antistokes fluorescence ^>lj /p -*" S7/2 this latter arises from a biextonic process involving two times the electronic transition °S7/2-»6P7/2 /3/. Recording the fluorescence decays of the intrinsic exciton 6p 7 y 2 -^ ^7/0 following selective pulsed laser excitation into the highest stark component or the 6 P7/2 manifold we have clearly confirm the one dimensional behaviour of the excitation energy transfer within the 8s 7 / 2 ->-6 P7/2 transition /4/.
In this paper we present a detailed analysis of the UV fluorescence spectra following two photon absorption and we examine the exciton dynamics when exciting in the absorption peak.
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EXPERIMENTAL RESULTS
The GdC13 c r y s t a l was grown by bridgman method a t the l a b o r a t o i r e de croissance c r i s t a l l i n e du CNRS i n Orsay. Small p l a t e s were e a s i l y obtained by cleavage, the samples were packaged i n d r y atmosphere e i t h e r i n a quartz ampoule f i l l e d w i t h h a l f atmosphere o f helium o f d i r e c t l y i n the c r y o s t a t . The present measurements were performed w i t h a pulsed neodymium YAG l a s e r pumped dye l a s e r w i t h one a m p l i f y i n g stage p r o v i d i n g a t l e a s t 1 mJ pulse energy. Temperature c o n t r o l o f the sample was achieved by l o o k i n g a t t h e r e l a t i v e i n t e n s i t i e s o f the fluorescence t r a p l i n e s since the populations o f the traps a r e very s e n t i t i v e t o t h e temperature mainly i n the low temperature domain (4K -20K). E x c i t a t i o n spectra were recorded by monitoring t h e whole UV fluorescence of the sample ( t r a p and i n s t r i n s i c fluorescences) w i t h the lowest pumping power needing t o achieve a good i i g n a l t o norse r a t i o .
Fig. 1 -Two photon e x c i t a t i o n spectra monitored by t h e t o t a l UV fluorescence a t two d i f f e r e n t temperatures i n GdC13. Figure 1 shows the e x c i t a t i o n spectra 8~7/2->6~7/2 a t two temperatures 4.4 K and 1.5 K w i t h a density o f e x c i t a t i o n N~-1018 e x c i t e d ions/cm3. The general f e a t u r e o f t h e 6~7 1 2 s p l i t t i n g using two photon e x c i t a t i o n images c l e a r l y t h e one photon absorption r e s u l t except i n t h a t concern t h e l i n e w i d t h and t h e temperature dependence o f t h e p o s i t i o n and i n t e n s i t y o f t h e peaks /4/. Indeed a l i n e s h i f t o f 1 em-1 w i t h temperature i s observed over a l l the 6~7 / s t a r k components, b u t as i t i s c l e a r l y seen f o r E3, the 1 i n e broadening a t 4.g K r e s u l t s from the absorption o f thermally populated e x c i t e d states. The absorption strength v a r i e s from one s t a r k component t o another when decreasing the temperature from 4 K t o 1.5 K, w h i l e the o v e r a l l absorption i n the P remains approximately the same. As a matter o f f a c t , the a p p l i c a t i o n o f a magnetiz/2 f i e l d along the C a x i s r e i n f o r c e s the e f f e c t o f the decrease o f temperature. These features d i f f e r s t r o n g l y from t h e lineshape a n a l y s i s o f the one photon absorption. F i g . 2 -Quadratic dependence o f the o v e r a l l UV fluorescence w i t h the pump i n t e n s i t y . I n Fig. 2 , we check the quadratic behavior o f the o v e r a l l fluorescence i n t e n s i t y versus t h e square o f t h e pulsed energy a t t h e temperature 1.5 K.
By increasing the pump i n t e n s i t y we have been able t o anqlyse t h e UV f l u o r e scence using a 1 m spex monochromator w i t h a r a t h e r good r e s o l u t i o n . A t 4.4 K
( f i g u r e 3), the fluorescence spectrum i s q u i t e i d e n t i c a l t o the one obtained under one photon absorption /4/. Indeed we f i n d again t h e broadening o f t h e i n t r i n s i c l i n e Iq and the main t r a p l i n e s (Pi) l o c a t e d on the lower. energy s i d e of 14. The i n t e n s i t i e s o f the l i n e s 14 and PI a r e smaller than expected from one photon abs o r p t i o n measurements.
Above 5 K, the time dependence o f the fluorescence i n t e n s i t y o f the l i n e s e x h i b i t s an exponential behaviour f o r t h e i n t r i n s i c l i n e I4 and an i n i t i a l r i s e w i t h an exponential decay f o r the t r a p l i n e . Again these decay processes agree w i t h the OPA measurements where the fluorescence dynamics i n the paramagnetic phase i s we1 1 described by a f a s t d i f f u s i o n and trapping model. However, the exponential i n t r i ns i c decay leads t o a time constant o f 130 p s which i s r a t h e r d i f f e r e n t from the value 170 fi s measured w i t h OPA. Moreover, a t 4.4 K and below, t h i s i n t r i n s i c decay i s no more exponential and can be w e l l f i t t e d by a sum o f two exponential, as shown i n f i g u r e 4. As a consequence, both i n t r i n s i c and t r a p fluorescence decays a r e independent o f t h e magnetic order. A possible explanation i n v o l v i n g the heating o f the sample by the l a s e r i s r u l e d o u t by looking a t the t r a p fluorescence i n t e n s i t i e s compare t o the OPA measurements and by varying the e x c i t a t i o n density u n t i l the fluorescence i s j u s t detected i n the w e l l s u i t e d time scale o f analysis.
DISCUSSION
I n t h f o l l o w i n g s we w i l l o n l y discuss the e l e c t r o n i c nature o f the e x c i t o n t r a n s ifi t i o n S7 2 + 6~7 a t k = 0 and i t s relevance w i t h respect t o energy migration.
I t i s weilknown h i a t the l i n e strength o f TPA t r a n s i t i o n w i t h i n the c o n f i g u r a t i o n 4 f n r e q u i r e s second order terms i n the p e r t u r b a t i o n series developped from the e l e c t r i c d a consequence o f the d i f f e r e n t e l e c t r o n i c nature o f the t r a n s i t i o n t o 6~~/~ (MJ = 7/2) i n OPA and TPA and the anisotropy and i s o t r o p y r e s p e c t i v e l y s t r o n g l y suggest t h e d i f f e r e n t behavior of energy m i g r a t i o n above and below the ferromagnetic order.
